A field trial was carried out in the experimental farm of Gemmeiza Agricultural Research Station (Middle Nile Delta) during two successive 2007/2008 and 2008/2009 growing seasons. The objective of such trials is to find out the extent to which irrigation scheme( Farmer and bed-furrow irrigation schemes) and Pfertilization rate( 15, 30 and 45 kg P2O5/fed.) influenced growth, yield, yield quality, Puse efficiency and water productivity for berseem clover var. Gemmeiza1.The treatments were arranged in splitplot experimental design with three replicates. The most important findings could be as follows:-1-Plant height values, at the different cuttings and total, in the two seasons of study, significantly reduced under bed-furrow irrigation, as compared with the farmer one.
INTRODUCTION
Berseem clover (Trifolium alexandrinum L.) is an annual forage crop widely grown in Mediterranean environments. In Egypt, forage crops, which approximately represented 18 percent of the total value of field crops, are grown on about 1.11 million ha since catch or long season berseem clover (Mesqawi) on 0.71 million ha equals about 1.7 million feddans, (FAO 2005) . Egyptian clover, Trifolium alexandrinium, is the traditional forage crop in Egypt which planted since at least the time of the Pharaohs. It is grown as an annual crop in the winter and spring and it is part of a mandated crop rotation in most the Nile delta.
Irrigation is the detrimental factor in agricultural production under the Egyptian conditions. On accomplishing sustainable agriculture concept, the limited available water resources must be efficiently used in order to conserve such resources and to improve its productivity as well. El-Babbly (2002) , stated that, the combined analysis indicated that three irrigation events between cuttings significantly increased total cuttings of Egyptian clover fresh and dry yields to be 104.14 and 19.48 t ha -1 , respectively. Furthermore, water use efficiency (WUE) values were 135.29,145.66 and 179.16 kg dry matter/fed/cm consumed water, over both seasons, for three, two, and one irrigation events between cuttings, respectively. Lazaridou, Martha and Koutroubas (2004) , at Drama, Macedonia, Greece, stated that water stress resulted in a reduction of the above ground dry biomass to one third of irrigated berseem clover plants(2.3 vs 6.8 g/plant )and simultaneously increased water use efficiency.
Phosphatic fertilization, in general, is essential for good performance of leguminous crops due to its role with several enzymatic reactions depending on phosphorylation and synthesis of various organic compounds in the plant. Haque(1998) , in Ethiopia, evaluated the effectiveness of Egyptian phosphate rock (EPR) relative to triple superphosphate (TSP) applied at 0, 15, 30, 45, and 60 kg P ha -1 to annual Trifolium species grown on a P-deficient Vertisol. The fertilizers were applied once and their effects were followed on seven consecutive annual clover crops. The author found that the clover responded to P at all the rates used and significant (P<0.05) P effects on clover P content and DM yields were observed up to the fourth crop. In Egypt, Nassar et al.(2001) found that fresh and dry yields of berseem, at different cuts as well as seed and straw yields, were significantly increased due to raising P application up to 45 kg P 2 O 5 /fed. The present trial aiming to find out the extent to which growing berseem clover on bed-furrow, comparable with the traditional irrigation practice, and different phosphatic fertilization rates affected growth, yield, yield quality, P-use efficiency and water productivity for berseem clover grown on Middle Delta soil.
MATERIALS AND METHODS
A field trial was executed in the experimental farm of Gemmeiza Agricultural Research Station (Middle Nile Delta) during two successive 2007/2008 and 2008/2009 growing seasons. Particle size distribution , some soilwater relations and bulk density are shown in Table( 1) . The available soil P levels in the surface soil layer(0 -40 cm depth) were 3.75 and 4.00 mg/kg soil, respectively, in 1 st and 2 nd seasons as determined according to Olsen et al. 1954 . The objective of such the present trial is to find out the extent to which irrigation scheme and P-fertilization rate and their interaction influenced water productivity, growth and yield quality of berseem clover (Trifolium alexandrium L.,var. Gemmeiza 1).The adopted treatments were arranged in splitplot experimental design and each treatment was replicated three times. The adopted treatments were allocated as follows :-
1-Main plots ( irrigation scheme)
:-1a -Traditional farmer practice. 1b -Bedfurrow irrigation scheme (the beds were120 cm in width).
2-Split plots ( P-fertilization rates)
:-2a -15 kg P 2 O 5 /fed. 2b -30 kg P 2 O 5 /fed. 2c -45 kg P 2 O 5 /fed. The area of each splitplot equals 36m 2 i.e. 3.6 m in width by 10 m in length. The assessed P-fertilizer rates were incorporated into the top soil before planting irrigation. An initial N dose, equals to 20kg N per feddan, was added before Mohayah watering. The sowing dates were on 15/11/2007 in 1 st season and on 18/11/2008 in 2 nd one. The applied irrigation water was determined according to James (1988) At each cutting, fresh berseem clover yield was determined on 12 m 2 area from each subplot, under the three replicates, and expressed as ton/feddan. Then, sample equals one kilogram each, was taken and the following traits were recorded:-1-Plant length, cm 2-Number of leaves/stem 3-Leaves/Stem ratio (fresh and dry basis) was determined according to Ranjbar(2008) . 4-Dry matter, nitrogen and crude fiber % were determined as described in AOAC (1980) . Protein( N% x 6.25), and fiber yields were expressed as Kgs/fed, on dry weight basis. Data of plant height, N o of leaves/stem, leaves / stem ratio and both fresh and dry yields were subjected to the statistical analyses according to Snedecor and Cochran (1980) and the means were compared by LSD test at 5% level.
RESULTS AND DISCUSSION

Plant height and leaves number/stem
Data in Table ( 2) revealed that plant height values, at the different cuttings in the two seasons of study, significantly reduced under bed-furrow irrigation, as compared with the farmer one. Moreover, the plant height was significantly influenced due to the adopted P-rates. The interaction seemed mostly to be insignificant to alter such growth trait.
On 4 cuttings average basis, the plant length values were significantly reduced under bed-furrow irrigation by 4.91 and 3.07%,in 1 st and 2 nd seasons, respectively, comparable with farmer practice. Regardless irrigation practices, berseem plant height values were significantly increased by 2.37 and 8.39% in 1 st season and by 3.84 and 6.75% in 2 nd one due to P2 and P3 rates, respectively, as compared with P1 rate.
As shown in Table( 2) , at the different cuttings, leaves N o /stem improved significantly in 1 st and 2 nd seasons under bed-furrow irrigation, comparable with farmer irrigation. The P-rate exhibited positive significant effect to influence such trait in the 1st and 2 nd seasons too. Interaction effect was significant to alter such trait at second and fourth cuttings only, and such trend was similar in the 1st and 2 nd seasons. On 4 cutting average basis, number per stem tended to increase significantly under bed-furrow irrigation as compared with the farmer practice, where the increase % comprised 4.41 and 013 in1 st and 2 nd seasons, respectively. Irrespective of irrigation scheme, as P-rate increased leaves N o /stem increased, where the increase values reached 10.19 and 15.69% in 1 st season and by 7.49 and 12.25% in 2 nd season under P2 and P3 rates, respectively, more than those under P1 rate. Regarding the importance of leaves number/stem trait, Ranjbar (2008) reported that berseem cultivars producing more leaves are preferred in the breeding program due to its improved nutritive value. Fresh and dry berseem clover yields Data in Table ( 3) revealed that, at different cuttings, fresh yield seemed to reduce significantly under bed furrow irrigation up the third cuttings, then increased significantly at the fourth one, and such trend was observed in 1 st and 2 nd seasons. Regarding dry yield, the reduction was continuous up to the fourth cutting with mostly significant differences, in 1 st and 2 nd seasons. Significant increases were observed for fresh and dry yields at different cuttings due to increasing P-rate, and such findings were true in 1 st and 2 nd seasons. The interaction effect was mostly significant to alter such traits in the two seasons of study. Total fresh and dry yields of berseem clover, on 4 cuttings basis, were reduced under bed-furrow irrigation scheme by 14.44 and 9.89% in 1 st season and by 15.76 and 14.22% in 2 nd season, respectively, comparable with the farmer practice. Such reduction is due less applied irrigation water under bed-furrow irrigation practice. In connection, Iannucci (2001) reported a yield reduction of berseem clover subjected to drought. In Egypt, El-Babbly (2002) , stated that, the combined analysis indicated that fresh and dry yields of clover tended to reduce under one irrigation between the two cuts treatment, as compared with two and three irrigations between the two cuts ones. Furthermore, Lazaridou, Martha and Koutroubas ( 2004 ) , at Drama, Macedonia ,Greece, stated that water stress resulted in a reduction of the above ground dry biomass to one third of irrigated berseem clover plants. In this respect, lovelli et al. (2007) , stated that water supply significantly modified the growth of root in relation to above ground plant part i.e. the amount of harvestable biomass of the forage in relation to total biomass. Table( 3) indicated that the total fresh and dry berseem yields seemed to increase as P-fertilizer rates increased. The increases, in total fresh yield were 9.37 and 13.61%, in 1 st season, under P2 and P3,as compared with P1, respectively.. The corresponding total fresh yield increases, in 2 nd season, comprised 5.68 and 11.13%, in the same order, respectively. With respect to dry berseem yield the increases reached 5.46 and 8.29% in 1 st season and 4.29 and 7.05% in the second one, respectively, under P2 and P3 rates, as compared with P1 rate. These results are in full agreement with those reported by Nassar et al. (2001) . Moreover, Haque (1998) , on an Ethiopian P-deficient Vertisol, evaluated the effectiveness of Egyptian Phosphate Rock (EPR) relative to Triple Super Phosphate (TSP), applied as one dose, at0, 15, 30, 45, and 60 kg P ha -1 rates, and their effects were followed on seven consecutive annual clover crops. The author found that clover responded to P at all the rates used. Significant (P<0.05) P effects on clover DM yields were observed up to the fourth crop. On justifying such findings, Kabesh et al.,1989 and EL -Koumy et al.,1993 , stated that one of the fundamental roles of P, in plant nutrition, is increasing the meristemic tissues in the plants which uptake much of P in the early growth stages resulting in enhanced root development and macro and micronutrients uptake which reflected on higher crop fresh and dry yields.
Data in
Yield quality characters Leaves/ stem ratio(L/S Ratio)
Data in Table( 4) clear out that , under bed-furrow irrigation scheme, leaves/stem ratio (on fresh weight basis) was reduced at the different cuttings, except the first one, comparable with those under farmer irrigation scheme. Nevertheless, on dry weight basis the trend was completely differed, where higher L/S values were recorded under bed-furrow irrigation practice and such findings were true in the two seasons of study. The differences were mostly significant in 1 st season, while in 2 nd season were mostly insignificant. Furthermore, irrespective of irrigation practices, P-rate exhibited significant effect to increase such trait in most cuttings either on fresh or dry weight basis in 1 st and 2 nd seasons. The interaction revealed different trends to influence leaves/stem ratio on fresh and dry weight basis.
On 4 cuttings average, L/S ratio(on fresh weight basis), under farmer irrigation practice increased by 4.44 and 6.67% in 1 st and 2 nd seasons, respectively, more than that under bed-furrow irrigation practice. Nevertheless, on dry weight basis, bed-furrow irrigation practice seemed to surpass the farmer one in this respect, since 4 cuttings L/S ratio average was increased by 5.71 and 4.23 % in 1 st and 2 nd seasons, as compared with the farmer practice, respectively. So, berseem clover production under bedfurrow irrigation scheme may be preferable due to higher L/S ratio(on dry weight basis). In this respect, Brink and Fairbrother (1992) , stated that the softer tissues of berseem clover e.g. leaves are characterized with higher nutritive value owing to its content of photosynthetic assimilates which is including carbohydrates, vitamins, more digestible proteins and other macro and micro nutrients compared with stem .
Data also revealed that increasing P-rate tended to improve L/S ratio either on fresh weight or on dry weight basis. The increases, as 4 cuttings average, in L/S ratio ( on fresh weight basis) comprised 7.32 and 17.07% in 1 st season and 7.32 and 17.07% in 2 nd season under P2 and P3 rates, comparable with P1 rate, respectively. The L/S ratio (on dry weight basis) exhibited the same trend, since the increases were 9.90 and18.18% in 1 st season and 7.46 and 19.40% in 2 nd season under P2 and P3 rates, compared with P1 rate, respectively. In connection, Iannucci et al., (1996) , reported that high leaf/stem ratio produce higher quality forages or hays and thus are preferred for cultivation by the farmers. I  II  III  IV  I  II  III  IV  The first 
Crude protein and crude fiber yields
Data in Table( 5) clear out that, irrespective of irrigation scheme and Prates, protein yield gradually increased up 3 rd cutting and then tended to decrease at 4 th one, in 1 st and 2 nd seasons. Protein yields were significantly affected due to the adopted irrigation scheme, in 1 st season, at 3 rd and 4 th cuttings and total as well, meanwhile, in 2 nd season, a significant effect was observed up to 4 th cutting besides the total yield. Furthermore, P-rates significantly altered protein yields up to 4 th cuttings and total as well, in the two seasons of study. Interaction effect was mostly significant (1 st season) and significantly influenced protein yields at different cuttings. Data in Table ( 5) revealed that , under bed-furrow irrigation practice, total crude protein yields were reduced by 21.54 and 16.59%, in 1 st and 2 nd seasons, comparable with the farmer practice, and such reductions are due to the reductions in total dry yields. Regardless the effect of irrigation practices and P-rates, protein yield was mostly tended to increase up to the third cutting and then decreased in the fourth one which could be attributed to the reduction in growth rate. In connection, Lazaridou, Martha and Koutroubas ( 2004 ) , found that growth rate (GR) of irrigated berseem clover increased progressively, being lower at early vegetative stage and higher at the beginning of flower stage. Total crude protein yield seemed to enhance due to increasing P-rate, where the increases comprised 14.48 and 31.47% in 1 st season and 13.02 and 29.25% in 2 nd season, under P2 and P3 rates, respectively, as compared with P1 rate. Nassar et al.(2001) stated that , irrespective of P-source, N-uptake by different organs of clover plants was significantly increased du to increasing P-rate up to 45 Kg P 2 O 5 /fed. Data in Table (5) revealed that, crude fiber yields gradually increased up to 4 th cutting, regardless irrigation practices and P-rates under study. Such findings were true in 1 st and 2 nd seasons. Moreover, both irrigation practices and P-rates treatments and interaction as well significantly affected fiber yield at different cuttings and such results were true in 1 st and 2 nd seasons. Total crude fiber yield was decreased by 2.38 and 12.59% in 1 st and 2 nd seasons under bed-furrow irrigation scheme, respectively, comparable with farmer irrigation one. Crud fiber yield seemed to enhance due to increasing P-rate, where the increases comprised 19.63 and 37.73% in 1 st season and 11.96 and 35.96% in 2 nd season, under P2 and P3 rates, respectively, as compared with P1 rate. Such increases in crude protein and crude fiber yields may be attributed to the role of P, in plant nutrition, which help increasing the meristemic tissues in the plants which up take much of P in the early growth stages resulting in enhanced root development and macro and micronutrients uptake which consequently reflected on higher crop fresh and dry yields as previously reported by Kabesh et al.,1989 and EL-Koumy et al.,1993 .
Seasonal applied water, water productivity and P-Use efficiency
Data in Table ( 6 ) illustrated that the seasonal applied water under bedfurrow scheme were reduced by 19.78 and 21.14%, in 1 st and 2 nd seasons, comparable with farmer practice, respectively. These results are in accordance with those reported by Aboulenien et al.(2010) , who stated that growing berseem on raised seed bed saved 18% of applied irrigation water, as compared with the farmer practice(flat method).In connection, Aboulenien et al.(2009) , found that wide-furrows irrigation ( on old lands) was effective to reduce the applied water quantity for wheat and corn crops by 23.0 and 22.0%, respectively, as compared with the farmer practices. Water productivity is an efficiency term quantified as a ratio of product output (goods and services) over water input. The output could be biological goods such as crop grain, fodder….etc. So, The estimated water productivity, in the present study, is expressed as kgs of total berseem yield( fresh or dry) obtained due to applying one mm depth of irrigation water per feddan. respectively, comparable with P1 rate. In addition, the reductions in PUE values, on total dry yield basis, comprised 47.32 and 63.98% in 1 st season and 59.14 and 71.38% in 2 nd season under P2 and P3 rates, respectively, compared with P1 rate. Although fresh and dry berseem yields seemed to increase as P-rate increased (Table 3) , the reduction in P-Use Efficiency value could be justified as those increases in both total fresh and dry yields of berseem were not proportioned with the increase in P-rate. These results previously reported by Othman, Sanaa and EL-Sharkawy, Amal (2006) with faba bean .
